LONG ISLAND 
SINCLAIR TIMEX 
GROUP 


yer Ta P.O. BOX 438 


|| 
ns Ek Gedterport, N.Y. (117214438 


Dear Inquirer: 


The LIST GROUP has been formed to help keep the spirit of the Sinclair- 
Timex "peoples" computer alive. At this point, we're getting organized; officers 
have been elected and a monthly newsletter started. A Charter is yet to be written, 
but "meetings" are held once per month, usually in member's homes. 


Despite the lack of a written charter the general goals of our group include: 


1) Exchange of information, ideas and knowledge 
on and about TS computers. 


2) Hardware and Software demonstration and perhaps 
even exchange. 


3) Community service to increase computer literacy. 


4) Perhaps some advantage to members through the ` 
exercise of group buying power. 


Right now we have about 60 members and a modest budget. À circulating tape 
library has begun, and we have generated a pretty substantial newsletter, a few 
sample pages of which are attached. See the newsletter pages for membership/sub- 
scription information. : K 

Write to us and tell us what you'd like to see in the newsletter and/or send 
us some of your work to share with other members. Special Interest Groups - TS 1000 
and TS 2008/Spectrum, will soon be forming. 


o > 


Paul Donnelly 
Sec'y Treas. 


Hope to hear from you soon. 


LONG ISLAND SINCLAIR TIMEX GROUP 


LISTing Policy: 
Annual DuesS.............$19.00 Issue Price $1.50 (includes P&P) 


POLICY ON CONTRIBUTED MATERIAL: 


We are always looking for interesting articles, 
keep our members informed and entertained. 
are printed on che following basis: 


Programe, reviews etc. to nel: 
Articles submitted for Publication 


One "Sample" copy sent upon receipt of large SASE. 


You the writer, maintain the full copyright and can 


Copies provided on exchange basis with other bona fide user groups. resell, lend or give away your work, as you wish. 


L.I.S.T.ing is published monthly by LIST (Long Island Sinclair Timex) Group A 


“e are granted the right co publish your material, 
a not-for-profit users group 


in tne original issue in which ic appears. Reprints 
(e.g., co supply orders for back issues) will in- 
clude vour material as a par: cf tes Original issue. 
“e are not allowed co sel! your material in any 
other way. without your express written consent; 


Your reviews, programs, comments, hardware projects, etc., are eagerly 
solicited for publication in LISTing. 


We can't (for now) pay vou for your zaterial, buc 
you will recieve a copy oí che issue in which it 

is published, even if you're not a member. You 
Tay gec more chan one issue and vou vill definitely 
earn the respect and appreciation by vour greacful 
" ee . 

Please note our new address - P.O. BOX 438, Centerport, N.Y.11721-0438 omy 

Mail sent to the old address must be forwarded there and will take 
longer co reach us. 


QCopyright 1984, LIST Group. No portion of this publication may be 
reproduced, in any form, without the express written consent of LIST 
or the original auther. 


if vou have a program or article about someching 
you've trisd, please send :: in. Our group interescs 
are so varied that I can almost certainly guarantee 
Chat someone eise can use your expertise co solve 


nis problem. 
NOTE: PARTIAL YEAR MEMBERSHIPS AVAILABLE 
eee 


Normal membership year is Feb. through Jan. at cost of $15.00.(US) 


` 


. 11721. 


DK'Tronics Light Pen (for Spectrum - works on 2068 buss) 
$35.00 (includes P & P) LIST Associates, 10 Idle Day Drive, 
Centerport, N.Y. 11721. 


A NOTE ON: LIST ASSOCIATES 
LISTA is a cooperative buying 
Service. It is ndan official 
organ of LIST Group. 


LONG ISLAND SINCLAIR TIMEX 
GROUP (L.I.S.TJ supports 
ZX81, TS 1000 and T$ 2068 
computers. Annual aues 515. 
= includes a zonthyrewslet- 
ter and library program cas- 
settes. Sample newsletter on 

š request. Inciude a large 
S.A.S.E. with 37 cents pos- 
tage. Spectrum ROMS for sale 
$9.9 includes P&P. 
L.I.S.T. PO Box 438 Center- 
port, NY 11721-0535 


By keeping as many members as possible on that basis, we keep February 1985 
our costs and chances of error down. 
1. Meeting Notes 1 
If you wish to begin subscribing later in the year, please sign 
up for the end of this year and all of next. nu. Policy, Clasified - Index 2 
ni. Members Softvare/Articles 
We vill accept partial years or different subscription runs, Clock: S. Livingston | B 3 
on a limited basis (particularly from members outside the U.S.) Too; san S we 4 
, But, please be aware that, addition to possible rate increases, Using The TS1000 in Education ; 
your “account” must be handled "by hand" and errors may occur. 151000 En e NN 
International (EX Canada) subscribers will receive as many C. Barut 6 
issues as we can afford to mail. Spectrum Computing - Review 
P. Donnelly 7 
m. Technical Report 
Power Supplies 8 
J. Peeler 
2068 Outport (Part 2) 9 
R. Gilder 
Hackers Notebook 10 
Joysticks 
TS2068/Spectrum Microdrive 1i 
R. Pershy 
N. Pashtoon 
Sears RGB Monitor - Review 12 
CLASSIFIED ADS P. Donnelly 
— D 9 " Graphi 
ý E P. Bingham n 
1 Program Samples D 
Got something to sell or trade? Members 
1 : : vi. Communication/wr 
get a free one time insertion of up to 50 ee E 
1 . * 15 
words. 10¢/word-otherwise (your photo ready — < 
S vil. Letters to List 16,17,18 
copy); 15¢/word-we compose. 
vii. Vendor Report 19 
Ix. Special features 20 


ROM Atlas - Part II 
N. Pashtoon 
B. Microdrive SACA Continues 21.22 


SPECTRUM ROMs - $19.95 (18.00 for List members) includes 9: fasbtoos 
P&P LIST Associates, 10 Idle Day Drive. Centerport, n een 35 
N.Y Map to February Meeting 


TIMEX-SINCLAIR Software/Hardware 
(2068-1000 


VU-FILE/VU-CALC/VU-3D-ea. $15.95 


Many SPECTRUM Titles below $20. 
2068 MICRO-DRIVE SYSTEM. $189.88 
Send a 2 stamp LSASE for our 
complete catalog !! 
St SUM-WARE nn ` 
810 Mammot ALDEN NY 14004 
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WIRING OF KEY-SWITCH TERMINALS (BOTTOM VIEW) 
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Centerport, N.Y. 11721 


L LI 


P4 


HARDWARE REVIEW 


ITEM: GAME CHANGER INTERFACE 
PURPOSE: CHANGE ATARI GAMES 
SYSTEM: 8K ROM/2K RAM & ATARI 2600 


FROM: HURON VALLEY RESEARCH INC. 
PO BOX 732 
HIGHLAND, MICHIGAN 48031 
PRICE: $125.00 + $5.00 S&H 


Clever hardware construction, both mechanical and electronic, and 
a solid comprehension of both 6502 (the ATARI 2600's CPU) and 280 (TIMEX) 
programming are combined to produce the very powerful "Game Changer Inter- 
face". The unit cross-connects your 2600 VCS (Vídeo Computer System) and 
TS 1000, allowing either one to take control of whole blocks of shared 
memory. That "shared" memory includes the ROM inside any ATARI game cart- 
ridge and “shadow” copies of that ROM in your TS 1000's RAM. With this 
system you can download the ROM game to your ZX/TS, dissassemble the machine 
code (6502), make games variations or even create your own game from scratch, 
and then upload your version back to the 2600 for play. 


The system consists of two double-sided, plated-through open boards, 
professionally constructed. The larger, or mother, board plugs into the back 
of your unexpanded ZX/TS and connects via ribbon cable to the Smaller VCS 
adaptor board. This latter has male and female edge connectors. One inserts 
into the cartrídge slot in your VCS, while game cartridges can be ínstalled 
in the other. 


The mother-board contains 4 HM 6116's (2K Static RAM), and uses some 
ingenious coding to remap internal RAM above that 8K,for a total of 10K RAM 
(12K with an extra chip and some soldering). The 4K above RAMTOP contain the 
actual ROM of the game cartridge. For any size cartridge, the game informa- 
tion is transferred to a long Ó REM statement for storage. Cartridges over AK 
are handled using a bank switching technique like ATARI's. Came executíon 
is accomplished by transferring the game data to the actual botrom of RAM using 
menu driven software and then placing the TS 1000 in a bus requested mode when 
power is applied to the 2600. 


The smaller cartridge adapter board uses the strength of the fibreglass 
board to open the VCS and cartridge door slots, and has an on-off switch to 
allow insertion and removal of cartridges while che system is on. 


Menu driven software is supplied on cassette. It includes 2 Programs 
of BASIC and ML which are required to download the cartridges, one for 2-4K 
games and one for 8K. The 8K game actually works for any size game, but takes 
longer to SAVE and LOAD; a bother íf your actual cartridge is hort one. The 
third program is called "Change" and that's exactly what ít does. A simple 
6502 dissassembler and monitor are included in this Program. They allow you 
to review the code and change ít at will. This is a very níce feature for 
those shoot-em-up games vhere you vish you had "just one more ship". 


The system works very vell and even comes vith high quality 
RF cables and 3 way switch box for your TV set. You need that switch 
box, unless you use two sets, to switch back and forth between what 
your VCS and TS are putting out on channel 3 (or 2). I installed an 
extra 2K RAM chip as insurance for my disk drives data transfer buffer 
and found the syscem 1001 cowpatible with AERCO's disk drive. With that 
system combination I can download, save or retrieve any program ín 
seconds. The question of speed though, does lead us to the fev negative 
aspects of the system. 


8K cartridges download into what, in effect, are 10K BASIC pro- 
grams, and ve all know how long they take to load from tape. After you 
modify, or make vour new game, you may want to have an EPROM burned. 
Also the system uses BUSREQ you'll have trouble using the dynamic 
RAM's (e.g., as in a 16K RAMPACK) in other system expansions. Hunter's 
board, populated with 6116's, should work, íf your decoding is complete. 


I had very little trouble loading the programs. The menus are simple 
and the documentation is spartan. That documentation consists of 7 photo- 
copied typewritten sheets. It includes an installation sketch and hand 
drawn schematic, essential memory map locations and operating instructions. 
Perhaps the only flaw in an otherwise Superb system, the documentation is 
brief, and has a number of typos, though none are serious. 


Huron Valley promises to dress up the papervork to match che quality 
of the rest of their system and to produce a "Tuterial" (sic) newsletter for 
owners. Adapters to allow use of the system on 1500's and 2068's are also 
in the works. Overall, while less than perfect documentation usually causes 
4 severe downgrade, L must rate the "Came Canger" highly. It is exceptionally 
powerful and well designed, and could provide the ultiasta ín inexpeasive 
game play and design system for a total investment of less that $175 (includ- 
ing a TS 1000). Overall tating is a 9 out of 10 and would be higher at a 
slightly lower price. 


One final note about Huron Valley, they are exceptionally helpful and 
courteous on the phone (the owner's home phone number is supplied), and must 
be rated one of the,supportive ofmems vendors I've met. 

AST 


QGCopyriíght 1984 
P.J. Donnelly 


Marty J., has been entering some Microsoft BASIC 
programs into his 2068. He offers the following 
Sample correlation for STRING handling. 


MISCROSOFT RESULTS SINCLAIR BASIC 
MIDS(AS,3,2,) LL AS(3 to 4) 
LEFTS(AS,2) HE AS(to 2) 

RIGHTS (AS, 2) LO AS(LEN(AS)-1 To) 


ARA 


Du we US TY 


HARDWARE REVIEW 


ITEM: DK TRONICS KEYBOARD 
FROM: DK TRONICS, SUFFERN -WALDEN, ENCLAND (199-26350) 
PRICE: $72.00 + S&H (Depends on exchange rate) 


About & month after my second order (the first bounced because of sone problems 
with VISA), I received my DK'Tronics "big" keyboard for my 75/1000. 


The keyboard case is made of a soft black Plastic and has LO grey keys and an 
additional 12 red keypad keys. The feel of the keys ís good and clear vinyl 
markers on each key contain the standard Sinclair codes, as used in the U.K. 
(e.g., NEWLINE for ENTER). Inside the case is DK's “motherboard” which is simply 
an extension of the ZX81 buss to the rear of the case, but which has ar extra 
male connector sticking up. This extra connector allovs you to securely mount 
any one peripheral inside the case. The usual choice, and mine, is to install a 
16K memory Pack in this ares. This leaves the nevly exposed rear connector avail- 
able for other devices. DK also Provides enough room forssmail internal power 
supply for graphics ROM assembly. The standard Phone plug connectors are exposed 
through a slot in the back of the case. H 


Assembling the DK'Tronics keyboard vas easy-for the most part. Standard install- 
ation requires only that the DK keyboard and ZXÓl have the screvs holding them 
together removed and the ZX81 P.C. board placed inside the keyboard case. The ZX 
board plugs in to the motherboard via the edge connector. Tvo specially prepared 
connectors then simply plug into the keyboard slots. There is one problem vith th 
Standard installation however. The DK product is intended for use with a UHP 
modulator. These come out of the case about 1 1/2" further form the back than the 
USA's VHF output and an extra 1/2" hole has to be drilled in the case. ‘nis is no 
& problem, as the material is very soft and easier to vork than wood. 


The vorkmanship on the board I received vas not very good. I had to realign the 
motherboard and found some of the wooden mounting blocks somevhat off enter, as 
vell. Also, DK made no provision for the Ch2 - Ch3 svitch in the bottom of the 
case. Finally, an obvious mold flaw mars the finish on top of my unit. 


Other shortcomings include the lack of a space bar, the use of a vooden toitom 
Plate and the total lack of shielding (not required in the UK, I'd guess). These 
shortcomings are offset somevhat by the fine "feel" of the keyboard, the case with 
which the plastic material can be worked, the reasonable price and the «xtra 
numeric keyboard. On balance, I would rate the DK's keyboard a reasonable value 
for the money, but recommend you be prepared to use simple hand tools (screvdriver. 
hand brace, pliers) to "finish" your keyboard. I expect a warranty claim would be 
tough to follow up. Do ask for the Overseas price; not the U.K. domestic price. 


Lu BH 
20 LFRINT MIDS (AS,3,2) 


Sak 


J0 LFRINT LEFTS$(A8, 2) 


R T 


LD Geared 


SINCLAIR BASIC 


fo LIT asz"hevllo" 
° BO ES ss( TO 2) 

33 ESIsST &s(3 TO 4) 

49 PRINT &S(LEN az-1 To 1 
he 
LE 


NOTE: Lives 20 & 30 are reversed. 


8 1984 P. Donnelly 


MACHINE TO MACHINE TRANSFERS 


With the current low prices being what they are, and the plethor a of 
incompatible peripherals out there, I suspect that may others may be ín 
my predicament, 


Picture this; 


You have two ZX/TS machines, one hooked up to a disk drive, the other to 

a non-fimex printer. You can't connect both peripherals at the same time 
because thete addressing schemes conflict. You develop your software on 
the disk drive for speed in making backups and for crash recovery, but 
would like to transfer the data to the ZX with the printer. Normal pro- 
cedure here would be to "SAVE" the program to tape from the disk machine 
and then LOAD the program back to the printer machine for output, a process 
that can require as much as 15 ninutes for a 16K program. 


That time could be cut in half if you could directly download from machine 

A (the disk equiged system) to machine B (the printer). This isn't easy, as 
the output from machine A is only at about 5 millivolts while the input 
machine B is looking for needs to be about 5 volts P-P. It can be done 
though, and a back copy made at the same time, if you have the right type 
of recorder (I used a Panasonic RQ 2107A, but most portable machines should 
work.) The secret is to use the "monitor" function built into most machines. 
Hookup is as shown below: 


"SMOOTHER" By H, Hanken 
(Prototype) 

dr DE P AAA7 Y 

AJ Su mr 全 Ze ver. 如 Ar- 
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ADO + 
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o 
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S/áwec Ar jou AF A Ge 
She Parda és ZC cmg ge 


STAYS cone Ar Ze ae Go) 


DEERPTES FI Kea West Dem 
To KA. 
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es 


Q 
E 


Also note that the "monitor" jack on most portable 
a fixed output which Tay or may not be suitable for loading. 


Finally, if you dont want to use a tape (even on old 
you'll need to stick the eraser end of a pencil into 
and hold back the write Protect latch. 


LIST GROUP 


The monitor jack will provide a boosted signal which should drive the 
second machíne. 


Procedure is: 


1. With all three machines powered up and con- 


nected as shown,enter LOAD "" in machine B. 


2. START the Tape recorder with record and play 


pressed and a tape installed. 


3. Enter SAVE "PRGMNAME" in machine A. 


4. You should see the normal load and save patterns 


if you alternately plug in the RF cable from 
each machine into the TV-Game switch's RCA jack 
input. Two TV's, if available, make the whole 
Procedure easier. 


5. When machine A is done,you're all set. Print 
out the data from machine B and you've even 
got a backup copy on tape. 


Note that the Winky Board II may be optional de- 


pending on your uachine's output and that it should 
be hooked up in the standard "LOAD" mode. 
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P,0, BOX 438 
CENTERPORT, NY, 11721-0438 
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Report Generator . 


The other two lines provided by the Printer interface are STR and ACK 
(strobe and acknowledge). I used the interface with a Centronics 101 
printer and Ener-Z says it works with EPSON and should work with most 
other Centronic style printers. I agree, but suggest you include your 
printer type in any correspondence you have with Ener-Z. 


After getting my R.G. board, I put it through its paces, on and off, for 
over a month. The RTC lost only a few Seconds, and I hooked up switches 
(Joystick actually) to the input ports. I've used the output ports, all 
eight lines, with two off-board chips to drive a 3 digit T segment display. 
‘This last lets me see measurement status without turning on my TV. The A/D 
converter measured some resistance circuits I'd set up quite accurately and 
I've even tied it into a thermistor and gotten a fairly good thermometer, 
&ccurate without amplification to about 2-3ºF. To get the printer interface 
working, you'll need to make up your own cable. You can get everything 
you'll need at Radio Shack or a number of the mail order houses. Try to 

keep your cable under 8-10 feet in length. 

If the R.G. board sounds Pretty good up to this point, make no mistake, it 
is. However, it seems that nothing is ever absolutely perfect and there are 
Some negative aspects to the board. Minor turn offs which don't really 
affect the boards Performance included a loose battery connector on my board, 
Some "afterthought" pull up resisters tacked on to assure TTL-CMOS compati- 
ablity and the lack of a case. Three more meaningful items, which might even 
affect your decision to get an R.G. board, do need mentioning. First, is the 
somewhat hastily prepared documentation. While there is an excellently 
documented source listing for the EPROM, the Supporting narrative on BASIC 
applications has quite a number of typos and no page numbers. The 29 page 
documentation swings back and forth between the EPROM and RAM based USR calls, 
and while a mini hex monitor for loading the RAM version (you must enter this 
by hand) is provided, the code listing is not. I'd suggest that Ener-Z 
either prepare two Separate versions of the documentation or one complete and 
comprehensive dual purpose version. I think the average user will be able to 
use the board, but straight BASIC Programmers (i.e., who don't use ML and 
have little hardware knowledge), may find they'll have to make a call or two 
to Ener-Z for guidance. I found them most helpful on the phone, myself. 


The next complaint is one I have voiced before. This is that we're not told ex- 
plicitly in either advertising or documentation, which port locations are used. 
In the case of the R.G, board, with a little digging, the source listing 


Pa TT does indicate addresses 01,03,05 and OT. However, a quick ' 
look at the board's partial decoding will show you that any odd numbered 

port below 80H will respond to the I/O calls from EPROM. Keep this in mind 

if you have other I/O mapped Peripherals. 


The other significant "flaw" with the R.G. board has to do more with the 
"nature of the (TIMEX) beast" than with the board itself. As you probably 
know, the ZX/TS cannot directly address I/O ports. In order to do so then, we 
must jump to an ML (machine lanuage) I/O routine and this means using 

FAST mode and consequently lots of blank screen time and "flicker", I pro- 
bably wouldn't have thought this to be a significant problem if I hadn't Seen 
JK Audio's 310 board. While this board costs about as much as the R.G. and 
has fewer features as a stand alone besrd (I/O ports and clock only), it uses 
memory mapping to accomplish its 1/0 functions. This means that the JK board 
can be run completely from BASIC and Provide a continuous rock-steady display 
while performing its I/O function. I don't feel the R.G. board should be 
downrated on function because of the difference, only that users should be 
aware of a need for a little more effort required to Produce good looking 
Screens with the R.G. board. 


To more than make up for these little flaws, the R.G. offers its high re- 
liability, numerous features, low cost and Some bonus features not mentioned . 
in its documentation. The board nominally has one 8 bit input and one 8 bit 
output port. You could concieveably stretch these, with some off-board multi- 
Plexing,to 64 each. How? Schmitt conditioning of signals fed to the A/D 
converter could give you 8 more digital input lines. Also, the printer port 
has 8 bits, this time with handshaking, . There are other such combinations 
which you could implement with a few IC's to suit your particular application. 
A final extra bonus is that about 180 bytes of the EPROM are not yet Programmed. 
Using sufficient care, and an EPROM Programmer, you could use this area to add 
your own special USR routine to the board. 


On balance, I found the R.C. board an excellent value and Perhaps (next to my 
$39.95 TIMEX) the most cost effective computer purchase I've made. If you 

need any two of the board's features, I recommend buying it. I've given this 
board a hard to get 9.9 on my price-for-value scale. A "10" could be obtained 
if the unit were also offered as a kit, the RAM driven version was provided on 
tape, and documentation was cleened up a little.  Fner-Z has done an outstanding 
Job with its first entry into the ZX/TS peripheral market. As a suggetion for 


further items, some detailed I/0 applications (perhaps collected from users) 
could be provided and even hardware (e.g., temp probes, light pens, synthe- 


sizers) described or made available. 


pc | m LONG ISLAND SINCLAIR TIMEX 
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HARDWARE REVIEW 


ITEM: REPORT GENERATOR BOARD Everything Interface 
FROM: ENER-Z COMPANY 
PO BOX 635 


FORT WASHINGTON, PA 19034 
FEATURES: RTC, A/D, I/O PORTS, PRINTER INTERFACE 
PRICE: $89.95 + PH -~ KI Mana) 


If you could buy only one peripheral vhich would let ycur ZX/TS communicate 
with the real world, Ener-Z's Report Generator just might be it. The board's 
features include & real time clock, analog to digital interface, Input/Out- 
put ports and a Centronics printer interface. All those features, and the 
under $80 price tag, sounded like too good a buy to pass up to me, especially 
since one or two to these features alone would cost more than this board from 
most other vendors. Does the R.G. deliver? Let's take a look. 


Physically, the R.G. board is 4" X 6" and has a cleanly designed physical 
layout for its 16 IC's and assorted passive components. Construction is 
professional, with few jumpers, plated through holes, and sockets for the 
more critical IC's. An on-board regulator is supplied. This helps to keep 
your ZX/TS's internal regulator cool. A battery holder is provided for the 
real time clock (RTC) and most of the offboard tie-ins can be made using ` 
standard DIP (dual-in-line pin) headers. These last are easy to obtain and 
inexpensive. In most uses, extra ground or Ø volts lines are provided. These 
fall between the active lines and should help keep down the effect of tran- 
sients in your ribbon cables to the real world. The board plugs onto the 
2X/TS expansion port and a through-edge connector is provided for other add- 
ons (e.g., RAMPACKS). 


The heart of the R.G. board is a 280 PIO’ (peripheral input/output) chip. 
Through the very clever use of an internal data bus (on the F.G. board), Ener-Z 
has expanded the cepabilities of this simple chip to allow it to address what, 
in effect, are more than five (5) separate port configurations instead of the 
conventional two (2). Two versions of R.G. are available, one has all its 
softwere on a 2716 EPROM (mine is this type), the other has the driver soft- 
ware in RAM. ‘The RAM version is required if you already are making use of the 
2800H to 2300H area where the EPROM version would normally reside. 411 func- 
tions on the P.G. board are made by USP calls to the appropriate subroutines 


on the EPROM, which, in turn executes the 1/0 functions. 


a Oy 


P.J. Donnelly 


An OKI MSM 58321 clock chip provides the year, month, day, week, hour, 
minutes and seconds for the RTC. With 3 Nicad batteries installed and 
the clock setting software (supplied as a listing) entered, you need 
only enter the correct time once and your ZX/TS will always know exactly 
what time it is. This is especially helpful if you want your ZX/TS to 
perform certain iI/O functions at specified times. 


Eight bit input and output ports are provided by a 7hLS 24h buffer and 
ThLS 373 latch respectively. The inputs can monitor digital signals in 
the TTL range (0 or 5 volts). Real world signals can either be directly 
coupled to the buffer lines (e.g., simple switches) or coupled through 
conditioning circuits (e.g., relays). Outputs are also TTL compatible, 
through load carrying capacity is only moderate. To drive a large fanout 
or heavy load, you'd need a power emplifying/buffering stage (e.g., triac 
to run 110 volt circuits). 


The analog converter section of the board uses a National ADCO809, eight 
bit, eight channel port to convert real world signals in the range of 0-5 
volts into their digital equivalents. As an example, a measurement of about 
50 means the ADC input is seeing about 1 volt d.c. With eight channels, you 
can monitor the status of 8 separate analogue devices. Typical uses here 
include monitoring rotary type Joysticks (paddles), thermistors, photo- 


voltaic cells, peak detector circuits and pressure transducers. 


Up to this point we've seen how this board can tell what is happening off- 
board (input and A/D), know when its happening (RTC) and even perhaps do 
something about what it sees (output), Now we're at the stage where, perhaps, 
you can see how the board got its name. The unit can also generate reports 
about what's going on, this time by using its final feature, a Centronics 
parrallel printer interface. For this important, high speed task the PIO 
ports are used directly. Eight data lines transmit ASC II character codes 
generated by a lookup table in the EPROM. The EPROM effectively "overlays" 
the Sinclair ROM for this operation, allowing the support of Sinclair's 
LPRINT, LCOPY AND LLIST commands directly, for the printing of the standard 
character set. Graphics are not directly supported, but special USR calls 
can produce a byte code which will produce other characters depending on your 
printer's capabilities. The overlay of Sinclair's ROM appears to te done with 
a tricky application of the ROMCS signal when the printer commands are invoked. 


> 


Carefully insert the ROM board assembly into the vacant ROM 
socket (U16) of the T/S 2068. 

Dress the wires from the toggle switch into the computer 
cartridge section to avoid a possible short circuit. 

Replace the top of the computer case . Do not replace the screws 
at this time. 


flip the toggle switch to the opposite position and activate the 
computer switch again. 

1f everything is OK, turn off computer power, raise the top of 
the computer case and insert the other ROM IC into the vacant 
socket on the ROM board. 

Drill a hole in the back of the computer case and install the 
toggle switch. 

Reassemble the computer case with all hardware. 

Flip the toggle switch to the opposite position and activate the 
power switch on the computer. 

The copywrite(s) should appear on the screen on your monitor. 


Connect the power cable and video cable into the computer. m 
Apply power to your TV and activate the computer switch "ON". a E 
If all is well, the copywrite message will appear on the TU uis m 
ui 
screen. *9.5e€*«9o6900000 R1 
If vertical lines appear on the screen, turn the computer off, E 29994996» 6 56 din 
DES 
O H P 
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Parts required: 1 each unless otherwise noted 
Conductive foam pad... eee enn se Radio Shack 276-2400 


Multi-Purpose Plug-In Breadboard..........Radio Shack 276-155 

Low Profite 28 pin IC socket............ Radio Shack 276-199? “oo dg o o 

Wire Wrap Wire .vsRadio Shack 276-501 Kaa 

,ol Disc Cap.ssssesecsessson RRR RRR Radio Shack 272-131 iip ord. 
2- 4.7K - 10K, 1/4 U resistors..... Radio Shack 271-1335 «i098 99/0 


06e€«00o00o69* 0000 


“200009000 0000 


2000900 
o0c90 04 


COCO 60A 


00.046 


Sub Mini Toggle Switch SPDT.............« Radio Shack 275-326 
Wire Wrap socket, 3 level..DIGI-KEY, Highway 32 South, PO box 
677, Thief River Falls,MN 56701 


Happy Soldering.........Bob Gilder 
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TAS 2048-SFPECTRUGM ROM MODULE 


The following instructions for building a switchable ROM Module 
are for those individuals who are experienced at scratch 
building electronic projects. I have built 3 modules. Each one 

has operated with out a problem. If you decide to build a Module 
and cannot get it to operate properly, contact me in care of 
L.1.S.T. and I will do my best to try to assist. Lets get to it. 


Open the computer case using instructions from last month's 
issue of L.1.S.T. and carefully remove the ROM (U16) from the 
socket. Place the ROM in foil or conductive foam. 

Using the full size template provided, cut the PC grid board to 
size. Smooth all edges with a fine file. 

Next step is to prepare à 28 pin, 3 level wire wrap socket into 
an offset socket. 

Cut a small scrap of perforated PC board with 7 rows of holes. 
Row 1 and row 7.must be cut along the perforations, leaving 5 
rows of holes. This will become a lead bending jig. 

Hold the 28 pin W/W socket with pin 1 facing away from you and 
to the left and all leads (pins) facing down. 

Carefully bend pins 2 through 13 upwards and to the left. 

Turn the socket over and place the lead bending jig, center row 
of holes over pins 1 and 14 and hold firm against the socket 
body. 

Bend pins 2 through 13 upwards, aligning each pin along the 
perforated edge of the jig. Remove the jig and bend pins 1 and 
14 down (as pins 2 through 13 were previously bent). 

Lay the jig against pins 2 through 13, holding the jio firmly 
against the socket and bend up pins 1 and 14. 

The remaining row of pins must be bent in the same direction as 
pins 1 through 14, however pins 27 and 15 must be used to secure 


the jig. 
NOTE: Pin 27 MUST NOT BE BENT TO FORM AN "L". Pin 27 is used as 
a control select line for one of the ROMS. 


Repeat the previous steps and bend pins 28, 26 through 15 to 
form an "L". 

If the socket pins look a little irregular as to alignment, do 
not worry. Trial fit the socket into the PC board. 

1f à vise is available, place a small piece of wood between both 
rows of pins (bottom of PC board? and a thin section of scrap 
wood over the top of the socket and place in the vise. Slowly 
and carefully close the vise until the socket body is 
approximately 1/16" from the PC board. 

Remove the assembly from the vise and straighten each of the 27 
pins with a needle nose pliers. 

Place & pencil mark at the location of missing pin 27 of the 
double row of pins; then remove the socket from the PC board. 
Insert a stiff piece of wire (or a spare wire wrap pin) in the 
hole in the PC board previously marked with a pencil at pin 
location W 27. Bend the end of this pin to half loop (non copper 
side of PC board). The end of the loop should protrude through 
the PC board at a hole next to the pin. Solder in place. 

Insert the wire wrap socket into each of its’ 28 respective 
holes on the PC board. 

When satisfied with the socket pin alignment, solder each of the 
28 pins to the PC board. 

Using a small fine tooth file, shape the inner and outter edges 
of the double row of socket pins to a chisel edge. 

Carefully plug the PC assembly into the vacant ROM socket (U16) 
to insure clearance between the ROM board and the computer sub- 
assembly board. Remove the ROM board and file any areas 
required for additional clearance between both assemblies. 


Place the low profile 28 pin socket into appropriate holes o 
the ROM board with pin 1 (or notch) on socket facing in the sam 
direction as the wire wrap socket and solder in place. 

Using the component side diagram, insert the .0lmf capacitor 
into the PC board and bend both leads to secure in place. 
Preform the leads on both 10K resistors and insert into the Pi 
board and bend the leads to secure in place. 

Strip the insulation from a é" length of wire wrap wire an: 
connect to pin 28 on one IC socket. Dress the wire along th. 
bottom of the PC board and connect to pin 28 of the other I( 
socket. Solder both joints. This is the *5 volt bus. 

Repeat the previous step, interconnecting pins 14 on both Ir 
sockets. Solder both joints. This is the ground bus. 

Bend the leads from the .Oimf capacitor and connect one lead tc 
the ground bus and the other lead to the +5 volt bus, the 
solder both connections. 

Connect one lead from each 10K resistor to the +5 volt bus anc 
solder these connections. 

Connect and solder a short length of w/w wire to the free end o: 
the 10K resistor closest to the low profile IC socket anc 
connect and solder the other end of the wire to pin 27 on th« 
low profile IC socket. 

Connect the free end of the second 10K resistor to the straight 
through pin (27) on the wire wrap socket and solder in place. 
Solder a short length of wire to pin 27 of the double row oi 
pins. This is the single pin soldered in place earlier. Solder 
the other end of this wire to a pad close to both 10K resistor 
leads which connect to pins 27 on both IC sockets. 

Take a break and carefully inspect all soldered connections for 
shorts and/or unsoldered joints. 

Using wire wrap wire, interconnect pins 1 through 13 and iE 
through 26 on both IC sockets, then solder in place. TAKE YOUR 
TIME and be careful not to create an» solder bridges between 
socket pins. (Pin 1 on one socket connects to pin 1 on the other 
socket......and so on). 

Connect and solder an 8" length of wire at the junction of one 
10K resistor and pin 27 of an IC socket. É 

Repeat previous step for the other 10K resistor/pin 27 junction. 
Solder the free ends of the wires to the outside pins on the 
SPDT toggle switch. One wire to the N/O pin, the other to the 
N/C pin. 

Connect and solder an 8" length of wire to the solder pad with a 
wire connecting to pin 27 of the double row of pins. Connect 
and solder the other end of this wire to the center pin on the 
switch. 

Again, INSPECT ALL solder joints for any shorts. Use an ohm 


meter to check continuity of all parallel Joints and between 
all socket pins. 
If all is OK, insert the ROM board into à conductive foam pad. 


Carefully place one ROM IC only into any one IC socket on the 
ROM board. 


000-- OU - - 


Al emane ——. 


WIRE WRAP 
SOCKET PIN 
BENDING JIG 


WIRE WRAP SOCKET 
PINS FORMED "L" 


ITEM: 
FROM: 


FUNCTION: 
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HARDWARE REVIEW 


EMU-1 SPECTRUM EMULATOR 

DOUG DEWEY ( ENTER LENGUA) 

206 JAMES STREET 

CARRBORO, N.C. 27510 

CONVERTS YOUR 2068 INTO A SPECTRUM 
$60.00 (INCLUDES P&P) 


Doug Dewey's EMU-1 is a small (2" X 3"), open, double sided,p.c. board 
which plugs into the cartridge port of your 2068. It contains a 74LS155 
for chip select and a 27128 EPROM, programmed to look like an LROS 
(Language ROM Oriented Software) package to the 2068. Once recognized 

by the system, LROS's take over control,and this one is programmed to 

act just like a Spectrum ROM. 


I received my EMU-1 about | week ago and taking it out of its foil wrapped 
box with trembling fingers, inserted it into my 2068's cartridge port. 

It's a fairly snug fit, and close attention to the attached instructiou 
sheet helps make the operation go smoothly. In addition to the insertion/ 
removal instructions, Mr Dewey provides a 4 page letter describing the back- 
ground and use of the board, some encouragements and warnings to prospective 


users. 


Once you power up, the 2068 initializes itself and then checks the first 
few bytes of what.ever is in the cartridge port. In this case, it finds 
there is another "language" you want to use and transfers control to that 
chip. (You could be running FORTH,for example). What you'll see on the 
screen at switch on is the familiar double copyright notice. Immediately 
however, as control is transferred to your "Spectrum" Eprom, the system 
reinitializes and only the @ 1982 Sinclair Research notice remains. When 
that happens, you've got yourself a Spectrum. 


The board works well with all the Spectrum Software we could dig up (see 
lists), and since U.K. software sells for about 1/2 of its U.S. equiva- 
lent, a whole new world of computer power is available to you. We've even 
ordered PASCAL, the Hobbit and Jet Set Willy based on the performance of 
the board. 


There are some minor drawbacks to the board ot which you should be aware. 
First, is the fact that its an open board. While this is somewhat objection- 
able from a cosmetic standpoint, more important is the possibility that you 
could damage the chips in handling. Take normal precautions to prevent 
static electricity buildup. Second, the edge connéctor is not gold plated. 
Ihis means it can only take a limited (though still perhaps in the hundreds) 
number of insertions and removals before needing to be re-tinned. Again, 
you can correct thís yourself, by having the edges gold plated. These are, 
as we said, minor complaints, and should prove to be of little importance 

to most users. 


Finally, you should also be able to LOAD and run your existing library of 
BASIC programs with very little difficulty. The only commands that cause 
a problem for the interpreter are ON ERR, STICK, SOUND, and FREE. Peeks, 


Poke and USR's will work, but perhaps not as you expected, 5o check these also. 
. 


[he EMU-1 is perhaps the most powerful add-on you can get for your 2068. With 
it, you'll have access to à tremendous installed base of UK software and still 
be able to use your 2068's extra capabilities and U.S. software. I rate 

the EMU a 9.7 out ot 10. 41984 P.Donnelly 


Integrated Data Systems 
11 Brighton Avenue 
Toronto, Canada M4M ]P3 
(416) 466 5571 


John Oliger 
11601 Whidbey Drive 
Cumberland, In. 46229 


CATALOGS RECIEVED 


Exceptionally CompleteCataloge 

for the ZX/TS & 2068 - The ZX/TS 
is 34 pages of full size type with 
descriptions. 


For the dedicated hardware enthusiast. 
Memory, Eprom (read & program) boards 
and connectors - Bare Boards and parts 


kits available (see SQ back issues). 


BCD Electro 
PO Box 830119 
Richardson, Tx 75083-0119 


Disk Drives, Disks power supplies 
Disks at 1.00 each Drives @169.00ca 


D. Lipinski Software 
273) Susquehana Road 
Roslyn, Pa. 19001 


BASIC only home & business 
TS 1000 & 2068 


E. Arthur Brown 
3404 Pawnee Drive 
Alexandria, MN, 56308 


Hardware & Software 

All at or near full list price. 
Claims availability of Snart 11 
software. 


Knighted Computers 
707 Highland Street 
Fulton, N.Y. 13069 


Most hardware & software 
Somewhat below list prices 


P.V. Tubes 
104 Abbey Street 
Accrington BBSIEE Lancs 


Software (Spectrum) 
and hardware replacement 
parts for 2X8] & Spectrum 


Melbourne House 
Castle Yard House 
Castle Yard, Richmond 
TW1O6TF 


Books 6 Software 
for Spectrum (e.g., ROM 
disassembly 


Software Supermarket All Spectrum & ZX81 
87 Hovards Lane titles 
London, England SW156NU 


POLICY ON CONTRIBUTED MATERIAL: 


We are always looking for interesting artícles, programs, 
keep our members informed and entertained. 


are printed on the following basis: 


l. 


You,the writer, maintain the full copyright and can 
resell, lend or give away your work, as you wish. 


We are granted the right to publish your material, 
in the original issue in which it appears. Reprints 
(e.g., to supply orders tor back issues) will in- 
clude your material as a part of its original issue. 
We are not allowed to sell your material in any 
other way, without your express written consent; 


We can't (for now) pay you for your material, but 
you will recieve a copy of the issue in which it 

is published, even if you're not a member. You 

may get more than one issue and you will detinitely 
earn the respect and appreciation by your greatful 
peers. 


If you have a program or article about something 
you've tried, please send it in. Our group interests 
are so varied that [I can almost certainly guarantee 
that someone else can use your expertise to solve 

his problem. 


reviews etc. 
Articles submitted for publication 


De 
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THE CHANGELING 


CONVERTING YOUR 2068 TO A SPECTRUM 


Doug Dewey's EMU-1 is a convenient and effective way to achieve Spectrum 
emulation on your TS 2068. It has the distinct advantage of not requiring 
you to open up your machine and go mucking about inside. There are however, 
two other ways to provide Spectrum capabilities on your 2068. 


The first, and least expensive, method is to replace your Timex ROM with a 
Spectrum ROM. These cost under $20.00 (see my ad) and installation is as 
follows: 


1. Disconnect your computer from everything and clear a work 
Space for your labors. Remember to ground yourself well 
to prevent static electricity from damaging your machine, 


2. Turn your 2068 belly-up and loosen the seven Philps head 
Screws (3 large and 4 small). 


3. Carefully, holding the sides of the case together, turn 
the machine back upright. The screws will fall out, if 
you haven't removed them, so make sure they don't get lost. 


4. Place the machine on the table and slowly lift the top 
cover from the front. There is only one connection between 
the top (Keyboard) and bottom (circuit board) and that is the 
keyboard's flat cable. This cable is more durable than the 
ZX81 version, but is still easily damaged. You can now 
either prop up the top of the case, or better yet, carefully 
and slowly pull the flat cable out of its socket. Try to 
pull it out evenly by grasping it at either side using 
both hands (while the backs of your hands hold up the top 
case, 


5. With the top removed, look for Ul6,the 16K ROM. We can ignore 
the other 8K chip (U20) as it is simply not used by the Spect- 
run. Using a IC extractor, remove Ul6. If you don't have an 
IC extractor,a screwdriver with a large flat, but thin blade 
and thin shank can be used. Place the tip of the driver be- 
tween one end of the chip and its socket and twist slightly. 
When one end of the chip starts to move, go to the other end 
and repeat the operation. Keep doing this, a little at a time, 
until the chip is out. Place the chip in the back of the plastic 
foam pad in which your new Spectrum ROM is still sitting. 

(This is antistatic foam). 


6. Make sure the pins on your new ROM are straight and then in- 
sert the chip, starting with one row and then the other into 
the socket. If the pins seem too wide apart, place the chip on 
its side on the table and gently roll it into the pins on one 
side, this should close up the gap, on all pins, slightly. Make 
sure you put pin 1 of the ROM where it belongs. Pin 1 is in the 
upper left hand corner of the chip. It is usually marked with a 
dot. Also the top of the chip will probably have a notch, as 
shown in the outline on the drawing. 


VE SPE OM! 


AVAILABLE TO LIST MEMBERS $18, 00, 
NON-MEMBERS $19,95, PRICE INCLUDES 
PosrAcE AND PACKING. MAIL CHECK, 
MO ro 


LIST ASSOCIATES 
10 Iple Dav DRIVE 
Centerport, N,Y, 11721 
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7. Seat the ROM fully and then reassemble the case by re- 
versing the above procedure. 


8. Turn on your Spectrum and have fun] 


Another hardware method is shown in SUM (Sinclair/Timex Users Magazine), 
August ‘84 issue. (SUM is at 3224 N.W. 30th Avenue, Gainesville, Fla. 32605). 
In the article, a description of a simple "double" ROM board and switch is 
provided. You mount both Timex and Spectrum ROMS on the board along with a 
few resistors and an external switch. Construction plans for the board were 
not included in my copy of the magazine, so you'll have to write to them for 
that. However the job is straight-forward and consists of mounting the two 
chips on a small p.c. board. A hole has to be drlled in the back of the case 
for your select switch, but otherwise, given that you've already assembled 
the board, installation is the same as for the Spectrum ROM alone (given 
above). The big advantage of this system is, of cause, the fact that the 
choice of ROM is switch selectable. Cost of the board is unknown, but a 
kit of that size normally sells for about $20.00 with all parts, but the ROM, 
(another $20.00). 


Both systems, when configured as Spectrums, should work the same. I used the 
first method and have used my "Spectrum" on all the software listed in the 
table, Much of the U.S, software (which was converted U.K. stuff in the first 
place) will run on the "Spectrum" with little or no modification. In fact, I 
now use "Spectrum" almost exclusively, as BASIC programs I write for it all 
Seem to work on the 2068 anyway. 


TES 


tyes 1 rem 
Prout Heim? 


761068 PC BOARD COMPONENT LAYOUT 


One last possibility, John Oliger sells 2068 cartridge read boards (meant 

to be AROS (Application ROM oriented Software) and thus mapped normally above 
32K. However,his boards are remappable and it should be possible to use them, 
if not with Spectrum ROM then with a home-made EPROM, like Dewey's. Note the 
code differences between the 3 chips on the bottom of the page and compare this 
to what the TS 2068 technical manual says is needed for a LROS. 


NOTE; THESE ARE DIFFERENT FROM 
THE TS 2068 


The control, data and address busses ate all exposed at the back ol the Spectrum, 
d you can do almost anything with a Spectrum that you can with a 280 Sometimes, 
though. the Spec tum hardware might get in the way Here is a diagram of the 
exposed connections at the back 
COMPONENT SIDE 
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There is a comprenensive 100K au AR K a a c4 ~e~ 
last two chapters which I highly recommend to any serious 
D & D fans. < 


I only paid 1/2 price for my copy of the "Pocket Book" and 

felt it a good bargain at that price. Some other minor faux 
pas which contributed to downgrading the books value; bench- 
marks are promised for run times and not given, and 50 cycle 


references are not corrected to 60 cycles in his clock program. 


Overall, I thought the book worth more than I paid for it, but 
perhaps not worth the list price. 


Table 3 f 
JOYSTICK CONNECTOR SIGNAL ASSIGNMENT 


1 Direction One Ple io 
2 Direction Two (active low). 
3 Direction Three (active low). 
4 Direction Four (active low). 
5 Not used. 

6 Button Input (active low). 

7 *5 VOLTS 

8 Read strobe. 

9 


Not used. 
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JOYSTICK CONNECTORS 


The T/S 2000 has the built-in capability to use two eight-position joysticks. 

These joysticks are industry-standard. - The connectors are industry-standard i S 
S-pin "D" type connectors. The layout of the connector, and the function of 

each piri is given below in Table 3 and Figure 3. 


ATARI CONTROLLER Original Circuit Pattern 
Original 
Left-Green — e — Blue Down 
-Brown $3 2⁄4 — White up 


Orange- Fire 


Ground-Black 


Left 
Only @ has contacts 


Fig 1(a) 
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BOOK REVIEW THE ZX81 Pocket Book 


AUTHOR: TREVOR TOMS (1981) 


COST: $10.95 


Trevor Toms "Pocket Book" is a handy little compilation 
of hints and tips for Programming your ZX81 - TS/1000. It 
is 128 pages long and is divided up into 9 easy-to follow 


chapters. There are practically no typos, which I thought 


LONG ISLAND SINCLAIR TIMEX GROUP 


quite unusual until I learned that Mr. Toms used a Panasonic 


JD800 with Wordstar to compose the text. 


AS with most other texts of this type, it is assumed you 

have already read the originally supplied BASIC Manual. The 
first few chapters begin by Presenting in termediate progrsm- 
ming techniques, String searches and handling, efficient pro- 
gramming (conserving memory or increasing speed), "Big" 
characters, decimal justification and miscellaneous tips. 

Many of these are quite valuable to readers with the unexpanded 
ZX/TS computer and most are reasonable well explained. Mr. Toms 
does tend to carry variables around outside his subroutine 
listings which is somewhat annoying, but is, after all, the 

Way the computer does it. His "Big" characters Program could 
use somewhat more explanation, but does show two very interest- 
ing ways to address the problem. An example of the valuable 


little tips is the following short program line: 


200 PAUSE Leh 


Which can be pronounced "pause Four-ee-Four" and means just that; 


as 40000is greater than 32,767 and the computer will wait for a 


keystroke, "forever". 


| In chapter 7 we address machine code. Mr. Toms demonstrates the 
use of REM statements, arrays and the area above RAMTOP for stor- 

A ing machine code. A valuable list of the advantages end disadvant- 

ages of each storage area is provided. Of particular interest is 


his use of "relative" jumps using lines like: 


Q 


120 GOTO USR X+200 


There is an excellent opportunity for implementing READ, 


aP AD) 


=)) »1 Y Ta DATA and RESTORE through the use this technique, coupled 

; <: _ with string slicing simply by puttins your DATA values 
ORND*23)251) 7 Y š I 

in REM statements. 


`" S : 
Lima NXX = 


A "rather đeluxe" monitor is provided. Actually I found 


it rather "basic". A variable loader program is supplied 


and this is fairly efficient, but Mr. Toms assumes that 


his readers know how to change one variable in a list of P3 


<L 


subscripted variables without rerunning the entire program. 


I have found this not to be the case with many users. 


